SV-100 nanoparticles have a hollow spherical structure with an average particle size of ~50 nm, a wall thickness of ~6 nm and a cavity size of ~40 nm, as measured from the transmission electron microscopy (TEM) image ( Figure S3a ). Small openings (entrances) on the siliceous walls can be directly observed (indicated by white arrows) with the size of <10 nm. After the adsorption of VirB9-1 and VirB10 antigens, the morphology of SV-100 is maintained (Figure S3b, S3c) . It is difficult to see the loaded proteins possibly due to the TEM sample preparation process (dispersed in ethanol solution with sonication). In the nitrogen sorption analysis, SV-100 nanoparticles show type IV isotherms with type H3 hysteresis loop ( Figure S3d ). The adsorption branch shows major capillary condensation step at relative pressure (P/P0) of ~0.9. The average entrance size calculated by the Barrett-Joyner-Halanda (BJH) method from the desorption branch was 5.9 nm ( Figure S3e antigen loading. The Brunauer-Emmett-Teller (BET) surface area of SV-100 is 491 m 2 /g, the total pore volume is 1.39 cm 3 /g, and the Zeta potential is −18.5 mV. Figure S4 . Stability of protein adsorbed SV-100 at 2 months. VirB9-1 and VirB10 proteins adsorbed onto SV-100 particles were stored at 4 °C and room temperature for 2 months. Protein adsorbed SV-100 were run on an SDS-PAGE gel to determined stability. Lane 1 = VirB10 + SV−100 pellets 19.5 µ g at 4 °C; Lane 2 = VirB10 19.5 µ g at 4 °C; Lane 3 = VirB9-1 + SV-100 9 µ g at 4 °C; Lane 4 = VirB9-1 9 µ g at 4 °C; Lane 5 = VirB10 + SV-100 pellets from 30 µ L = 19.5 µ g at RT; Lane 6 = VirB10 19.5 µ g at RT. Table S1b . ELISA dilution data for VirB10-specific antibody total IgG level. 
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